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1 
This invention relates to compressed air cir- 
cuit breakers with a pluality of series connected 
breaking gaps. 
In high tension circuit breakers, the breaking 
ability is increased by providing-the breakers 
with a plurality of breaking gaps. After break- 
ing, the contacts or metallic members in con- 
tact with them are separated by air gaps under 
atmosphèric pressure, and the creeping distance 
between these parts along the insulators carrying 
them must thus be dimensioned with respect to 
the voltage difference between, these parts and 
the insulating strength of the air under atmos- 
pheric .pressure. 
The present invention.has for its object to pro- 
vide a circuit breaker in which the outermost 
contacts of the series-omected gaps are sep- 
arated by a single insulating cylinder having an 
unbroken insulating external surface, the insula- 
tion between the contacts being effected by air 
under pressure.. 
According to the present invention, the mov- 
able contacts of the tw0 breaking gaps are in- 
sulatingly carried within an insulating cylinder 
or within a space in Communication with said 
cylinder, which space, after the interruption, re- 
mains fllled with air under pressure. The insu- 
lating distance between the contacts can there- 
fore be considerbly smaller than if they were 
separated by air underatmospheric pressure. 
On the accompanying drawing, Fig. 1 shows 
the circuit breaker according to the invention 
with two series connected breaking gaps, and 
Fig. 2 shows such a circuit breaker with four 
series connected breaking gaps. 
In the form shown in Fig. 1, the bottom cas- 
ing. | of the circuit bréaker contains the extin- 
guishing air valve 2 for controlling the supply of 
extinguishing compressed air, and also contains 
a three-way air valve 3 for the control of the 
operating air. On this bottom casing |, there is 
also mounted a compressed air container 4, which 
carries t he disconnecting switch insulator §, 
which at its upper end carries the stationary con- 
tact 6 of the disconnecting switch. The other 
contact 1 of the disconnecting switch is pivoted 
in a support $, attached to the metal casing |6, 
and is oPerated by the insulator 6, which serves 
as an operating shaft rotated by the operating 
mechanism of the breaker, which mechanism is 
hot shown on the drawing. 
The metal casing |6 is carried by an insulator 
| | fastened to the bottom casing |, and the cas- 
ing |6 in turn carries an insulating cylinder |2, 
which is closed at its upper end by a cap |3, 

through which a pipe 14 is passed. This pipe 14 
is, at its lowe  end, shaped to form a stationary 
contact |5 for one of the breaking gaps of the 
contact breaker. The stationary contact" | of 
 the other breaking gap is attached to or formed 
in the wall of the casing 16. " 
The movablë contacts |1 and |$ of the break- 
ing gaps are of spherical form and are attached 
to rods |9 and 26 respectively, which rods are at 
10 their opposite ends attached to operating pistons 
2| and 22 respectively, said pistons being mow 
able in operating cylinders 25 and 4. These 
pistons 2|, 22' are provided with helical springs 
25 .and 26 respectively, which tend to press the 
15 movable contacts |1, |$ against the correspond- 
ing stationary ,contacts | 5, | 6 respectively. The 
operating cylinder 24 is, through a passage or 
port 21, in communication .with the cylinder 
for the purpose explained below. The operating 
20 cylinder 24 is also connected by a .pipe ne 
with the three-way operating valve 3 for the 
operating air.. 
In the insu!ating, cylinder | 2 which is generally 
marie of porcelain, an insulating tube 6, suit- 
25 ably marie of an organic material, ts provided, 
and this tube 29 is at its lower end closed by a 
perforated wall which serves as the support for 
the operating cylinders 25 and 24. These cylin- 
tiers may, of course, ,be mounted in some other 
30 suitable or convenient manner directly to the 
sulating cylinder |2 or to the insulator ||, and 
the essential feature is that they are insulated 
from the parts |6 and |4. 
In ortier to increase the creeping distance be- 
35 tween the Casing |6 and the operating cylinders 
23 and 24, the casing |6 may be attached to the 
insulating cylinder | 2 at a distance from its low- 
er end, so that a part of this insulator projects 
into the casing | 6. 
40 The said insulating tube 26-serves, on the one 
hand, to relieve the insulating cylinder |2 from 
the pressure exerted by the compressed air and 
the .pressure generated by the arcs, but the saine 
tube may, on the other hand, also serve to carry 
45 a by-pass resistance 36, coupled in parallel with 
the contact gaps |5, |1. In operation, the cire 
cuit breaker actuates in the following manner: 
When opening the circuit breaker, the extln- 
guishing valve  and operating valve 3 are 
50 multaneously opened, and a soon as there la 
sufllcient pressure in the circuit breaker, the op- 
erating three-way valve 3 is turned so that the 
operatlng cylinders 3 and 24 are brought into 
communication with the atmosphere. The com- 
 pressed air in the circuit breaker then act ort 
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the operating pistons 2 I, 22 so that they are in the space formed by said metal casing and in- 
moved inardiy:in, the *çylinders/23, ç24, :nd e ulatig- clie. 
movable»cc . I  nd 18 are, th separat  2. A cempress air «coact brea, kr- accord- 
from the stationary contacts I, I S.  soon as ing to claire 1, comprising operating pistons car- 
the operating piston 22 has passed the couni- .. ryg two movable contact, orating com- 
cating passage 2 between heçFdrs, 23 d ,.pr¢ed.r çyldes-for the pistons, and means 
24, the compressed air in therouit.beaker.ac ,.heeby.,e.:enders are insulated from the said 
on the lower side of the pton 21 so that the casg. 
breaking gap I, I] is again closed by the action 3. A compressed air contact breaker according 
of the sprg 2, due to the factthat the i,es- -}0  .to- clxim  1, ,n.-hiçh. the iulating cyHnder bas 
sure is now equal on both sldes of the-psen. ne-,endcured,.to: said casing and its opsi 

The breaMng gap 16, 18, however/remainsopen 
as long as the cylinder 24 is in communication 
with the atmosphere. As the,,breaRir)g:g,p,,t6, 
I| has for its purpose only to interrupt the,re- 
duced current passing through the,.by-.pass esis- 
tance 30, the opening in the contact. ,(6, maY..,as 
shown be considerably smaller than the opening 
in the contact 15, which means a consideable 
reduction in the consumption of compressed air. 
, W,,hen ,the circuit-breaker bas thus been oPened, 
-f!tll,isulatien against the oltage is obtained and 
the disconnecting.,swtch, ,- my then be:open¢d 
bY a . suitable, mechansm ,actuating -the insulat- 
ing,"shaft, 9, :but ,not, shown ,in. the draw, ing. 
In closing the circuit breaker, .compressed:::air 
is:,a.gain--delivered ,to the .operating :cylinders 23 
and.24 the br eakin, g ,.gap .(,, ,I 8 being .then closed 
..by he pr.ir,g 2 .,acting .on. the .piston ZZ. 
:.Fi,'g« 2. shows, ,. circuit ,br.eaker,with our. series 
co-cted .breaking :gaps. :In this. figure, cor- 
responding parts are designated bY the saine ref- 
erence,numerals  as in .Fig. 1, and corresponding 
larts.,in ,the two lower.breaking, gaps, with their 
otmrating mechanisms, are designated ,.,by .the 
rrne reïerence numerals ,.as the upper ,br, eaking 
aLas,,,butwith an index applied to each.reïerence 
numeral. 
,,.This-,orm of the ,circuit ,breaker- differs £rom 
e,,form. shown at Fig. 1- in that four breaking 
gaPs, are-.provided.,in  the casing I 0, 2nstead of 
two, as in Fig. 1. 
 ,Te., three-way operating valve 3, -is, replaced 
i:lg.. 2 by «w0 operating yalves. 3 I,. 31 ',. w, hich 
vat.es.,,are actuated,by a, suitable gear 3 .through 
the ,medium-of .-an insulating ,shaft a4. ïr, om :the 
0perating .insulating shaft,.9. T, he,inner ends 
of« :the operating cylinders 24, 24', are, ,through the 
opati!g. alçes. 3 I,, 31 ', .brought 2nto. communi- 
catan!.:with .the ::.atm0sphere. through ,the pipes 
 I,clairnas mF:inention: 
1. A compressed air circuit, breaker Compris- 
ing a::.pair, of :series .connected: br.eakin: gaps, a 
nletl.casing,):an.:insulating cylinder-:ca-rried by 
said - asi!lg, .insuiating. means-..sUpporting :the 
casL g; a,metal top: cp. or said -ylinder,. a. metal 
member dependig frcm ïsaid cap; the stationary 
contact of one of said gaps being .tocad at-the 
lowr«end, of said :depending :member :and "the 
stationary contact- of 'the: other_ gap:being formed 
in said, metalasig, , and. insuiatiDg means -sup- 
poting OEhe mov.eable contacts: O .sid_ gaps with- 

end carrying the:said depending member and 
the rst stationary contact. 
_4..,.:c«m,pres$ed ..air contact breaker accord- 
:lsng:to claim 1, comprising an insulating tube 
,w,ithin the,sai.d cylinder, operating compressed 
.air. çN1Lds and operating pistons carrying said 
movable contacts, and means whereby said cylin- 
ders:and-.pistons are carried by the end of the 
O said insulating cylinder,:, secured to the said cas- 
ng. 
5.«.A:compressed air ,Ccuit break¢n:acçrg 
to claire 1, comprising operating compre.ae:ir 
cYlindeçs,,:oper,inp, istons mount@...c :in.sa!d ç.yl- 
25 in ,d.es:.and.:car,ryig  te movable., concts., .,.the 
said; ir=clinders bein, g mounted w.itin the!n¢l 
csing;«and. aid ,dependpg m.e.mbet being,in the 
£ormofia:metal cylinder. 
,.. :A: compessed  ir: çircuit breaker 
o to:,laim .!,.-compising 0peating:.¢0mpresse:,air 
cylkudes. ,and: 0Perting:,.pistons m0urted.:in,çte 
me.tal .,caslng and :cary, ing,:he movable. Co.ntaçts, 
a.ppe: tne.and .three-way..,alve fO r-.the:.,sp .pY 
of air through said pipe line to one 
5 ders,,.and,a c0mmuncating:,passage.,bekween:-the 
wo.cylindm's to,,p¢mit .clo.sing O£..one ,o ,.the 
g,ps ,w, hile the: .ather ,reraains  open -due.:_te: .the 
air .pessure ,.within ,the :met,al :asing. 
 7.. :A- compresed .air :çircuit,»braker 
,,4 pluralty of  series ,,,conneçted beaking.:gaps,:,,a 
metal casing enclosing said breaking :. gPS, ,,.s..u- 
lating cylinders .secued..to. said: csing,, the ta- 
tionary contacts  oa:part.,oï, said..breai,, g. gaps 
being:caried:,by.:sad insu!atig. ,clinders,..«the 
5 staion, contac,ts, of the,.outer.-breaking 
beng,.Içmed,in: the« walL0f said casiçg, a,ndthe 
moable contaçts: oL all: :the ,b;akg: gaps ,b¢'m g 
mounted-,within:.aid mt  asig.and: hein. g 
sulated.therefom. 
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